Introduction {#sec1_1}
============

Lymphangiomas are benign and congenital malformations of the lymphatic system. They are most common in children and found frequently in the neck and axilla (95%), but have also been reported to occur in other sites including bone, scrotum, penis, cervix, fallopian tubes, and broad ligament \[[@B1], [@B2]\]. The abdominal organs are uncommon sites of origin, and most cases have been reported to be in the retroperitoneum or mesentery. Several cases of lymphangioma in abdominal organs were reported, however, pancreatic lymphangioma is quite rare. Herein we report a case of ruptured lymphangioma causing acute abdomen, arising from the pancreas, successfully treated with surgical intervention. Although it is considered as a benign lesion, surgery must take into account the varying cases.

Case Report {#sec1_2}
===========

A 38-year-old male presented with sudden-onset upper abdominal pain. He was otherwise in good health with no history of any similar pain. The patient visited the emergency room at another clinic, and physical findings on admission revealed neither abdominal mass nor tenderness. Laboratory data were all within normal limits. Abdomino-pelvic computed tomography showed a multicystic mass in the pancreatic head without dilatation of the main pancreatic duct or the common bile duct, which was 5 × 8 cm in size. Accumulation of ascites was not detected (fig. [1a](#F1){ref-type="fig"}). Magnetic resonance imaging of the abdomen demonstrated a multicystic legion at the para-duodenum, retroperitoneum, and the pancreatic head. Those cyst walls were slightly enhanced with gadolinium (fig. [1b](#F1){ref-type="fig"}). From these radiographic findings, lymphangioma, serous cystadenoma, intraductal papillary mucinous neoplasm, mucinous cystic tumor, lymphoepithelial cyst, pseudocyst etc. were suspected.

Under consideration of the clinical course, compatible with rupture of the cystic tumor of the pancreatic head, he was transferred to our hospital for further medical examination and treatment. After the patient had been transferred to our hospital, endoscopic ultrasonography (EUS) was performed. EUS showed multilocular cysts of the pancreatic head involving the gallbladder and duodenum, which indicated lymphangioma (fig. [1c](#F1){ref-type="fig"}). On the next day, subtotal stomach-preserving pancreaticoduodenectomy was undertaken under general anesthesia. A multichamber cystic tumor, 4 × 4.5 × 8 cm in size, was encircled the by duodenum and pancreas head. Its contents were cloudy purulent fluid and this fluid collected around the lesion. It seemed that part of the contents was leaking from the lesion and attached to the surface of the pancreas. This fluid was removed as soon as practicable. These findings indicated that the cystic tumor had ruptured. The margin between the tumor and the pancreas was indistinct, and the tumor seemed to originate from the pancreas. The tumor was totally removed with the duodenum and the pancreas (fig. [2](#F2){ref-type="fig"}). The cyst lesion was closed and attached, but did not involve the gallbladder in the intraoperative findings. Histologically, the multicystic lesion was composed of an irregularly dilated space separated by fibrous tissue and smooth muscle fascicle. The cyst wall was lined by lymphatic endothelial cells. Immunohistochemically, D2-40 was partially positive in the cyst wall and negative endothelial cells were also observed (fig. [3](#F3){ref-type="fig"}). From the findings above, it was diagnosed as a cystic lymphangioma of the pancreas. The postoperative course was uneventful and the patient was discharged 14 days after the operation.

Discussion {#sec1_3}
==========

Pancreatic lymphangioma is a very rare entity. Since 1913, when Koch reported the first case \[[@B3]\], 56 cases were reported until 2005 \[[@B4], [@B5]\]. Since then, 11 further cases have been reported in the world literature, including the present case (table [1](#T1){ref-type="table"}). Thus we can review 67 cases of pancreatic lymphangioma. There were more women than men (46:21) and the patients ranged in age from 2 to 81 years (mean age 43.1 years). The initial clinical symptoms are variable and may include abdominal pain, nausea, vomiting and a palpable abdominal mass. However, many patients were asymptomatic.

In the literature, some cases were treated with surgical procedures. However lymphangioma is considered as a benign entity. When a diagnosis of pancreatic lymphangioma is made in an asymptomatic patient, surgery should be avoided. EUS-guided fine needle aspiration (EUS-FNA) is invaluable for the assessment of cystic lesions of the pancreas. EUS-FNA is a safe and accurate method for diagnosis, evaluation and treatment \[[@B6], [@B7]\]. The case presented here was surgically treated because of acute abdomen with a strong suspicion of rupture of the cyst. If EUS-FNA had been performed, it could have triggered re-rupture. It is true that EUS-FNA is a useful modality, however, for cases with suspected rupture, adaptation of EUS-FNA should be considered carefully. Treatment for asymptomatic cystic lymphangiomas is still controversial. Surgical removal with close inspection is strongly proposed when the patient has any symptoms. Since the lesion was located in the pancreas head and pancreatic duct and common bile duct was involved, pancreaticoduodenectomy was carried out and clinical outcome was excellent.

The most popular theory concerning the pathogenesis of lymphangioma is abdominal development of the lymphatic system in the dorsal mesoduodenum during the second and third month of fetal life. Histologically, lymphangiomas are divided into three subgroups; capillary type, cavernous type and cystic type \[[@B8]\]. Among them, cystic lymphangioma is the most common. Typically, it arises from the pancreas body rather than the pancreas head \[[@B9]\], and it seems difficult to differentiate from the other cystic neoplasms of the pancreas by imaging since they all have the appearance of multilocular cysts \[[@B10], [@B11], [@B12]\]. In our case, the lymphangioma was located in the pancreas head without obstruction of the main pancreatic duct or the common bile duct. Those findings made us conclude that this lesion was benign and not invasive.

Histopathological findings were typical of cystic lymphangioma. It was mostly composed of multicystic component delineated with a thin endothelial layer \[[@B11]\]. Those endothelial cells showed positive staining for D2-40, which is a sensitive, specific and reliable markers for the identification of lymphatic and capillary endothelium \[[@B13], [@B14]\]. No proliferation feature such as mitosis was detected. Although in literature genetic alteration in the VEGFR-3 gene was reported to be more specific for this entity \[[@B15]\], it was not available in our case. Further analysis is necessary to obtain a detailed diagnosis.

We present here a patient with lymphangioma diagnosed with multimodality methods, resulting in correct timing for surgical treatment. Further follow-up is necessary, however the clinical course was favorable. Although lymphangioma is pathologically benign, surgical removal should be the first choice for symptomatic lymphangiomas.

![Radiographic findings. **a** Computed tomography revealed a mass 8.1 × 5.3 cm in size occupying the region of the duodenum, retroperitoneum and pancreas (arrowhead). **b** T1-weighted magnetic resonance imaging with gadolinium showed a multicystic legion with slight enhancement in the region of the duodenum, retroperitoneum and pancreatic head (arrowhead). **c** EUS showed multilocular cysts among the pancreatic head, gallbladder and duodenum (arrow).](crg0005-0288-f01){#F1}

![Intraoperative finding showing the ruptured lymphangioma of the pancreas head (arrow). **b** The excised mass. **c** Formalin-fixed cystic wall after sectioning.](crg0005-0288-f02){#F2}

![Histological findings. **a** Hematoxylin and eosin staining showed that the multicystic lesion was composed of an irregularly dilated space separated by fibrous tissue and smooth muscle fascicle. The wall of the cyst was lined by a layer of lymphatic endothelial cells. Those endothelial cells showed partially positive staining for D2-40 (**b**).](crg0005-0288-f03){#F3}

###### 

Cases of pancreatic lymphangioma reported since 2005

  Reference                     Age           Sex   Symptoms                                 Tumor location   Size (cm)     Treatment           Histology
  ----------------------------- ------------- ----- ---------------------------------------- ---------------- ------------- ------------------- -----------
  Present report                38            M     upper abdominal pain due to rupture      head             4 × 4.5 × 8   PD                  cystic
  Colovicet al. \[[@B16]\]      49            F     upper abdominal pain                     body             3.5 × 3.5     complete excision   cystic
  Lyngdoh et al. \[[@B17]\]     middle-aged   F     diffuse abdominal swelling               tail             32 × 28       complete excision   cystic
  Sanakaet al. \[[@B18]\]       46            F     no detailed information                  body             6.0 × 2.5     EUS-FNA             cystic
  Applebaum et al. \[[@B19]\]   70            M     no detailed information                  head             4.6 × 2.7     EUS-FNA             cystic
                                63            F     no detailed information                  uncinate         3.7 × 2.6     EUS-FNA             cystic
  Leung et al. \[[@B12]\]       34            F     asymptomatic                             tail             6 × 6         extirpation         cystic
  Goh et al. \[[@B20]\]         62            F     upper abdominal pain, body weight loss   head             4 × 5         biopsy              cystic
  Nobuhara et al. \[[@B5]\]     47            F     asymptomatic                             head             5 × 10        biopsy              cystic

PD = Pancreatoduodenectomy.
